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REMARKS 

Amendmenis 

The above-captioned application incorporates by reference the entire contents of United States 
Patent Nos. 5,500,412 and 5,352,664 (see specification as submitted 09/909,122 at page 5, line 

3). 

In this amendment, tlie specification has been amended to include a two-paragraph 
portion of tlie material previously incorporat ed by j^farenc^fro in those patents. The one- 
paragraph poition is identically recited in both patents and is contained at column 6, lines 35-49 
of United States Patent No. 5,500,412 and from column 6, line 54 to column 7, line 2 of United 
Siaies Patent No. 5,352,664. 

The paragraphs were added by amendment to the application as submitted July 1 9, 200T 
on pas^e 6, beiween paragraph 1 and paragraph 2, at line 1 6, and are directed to, for example, 
physiologically functional equivalents of tlirombin derivatives which encompass modifications 
such as amidation of the carboxyl terminus. The term "thrombin derivatives", utilized in United 
Slates Parent Nos. 5,500,412 and 5,352,664 has been further clarified in tliis application to be 
'^thi'ombii^-iDeptide derivatives'' for consistency. The present application additionally teaches 
specific amino acid sequences of thrombin peptide derivatives, such as SEQ ID: NO. 5 (page 7, 
lines S-IO). 

Thc present apphcation has been further amended at page 3, line 14 and at page 7, lines 
19-20, 10 place the teachings directed to the physiologically ftmctjonal equivalents of thrombin 
peptide derivatives as described in the preceding paragraph in additional locations in the present 
application. Tlie purpose of these amexidments is lo more readily convey this aspect of the 
invention to tlie public. Further to that end, the amino acid sequence of SEQ ID: NO. 5, the 
thrombin peptide derivative, has been additionally represented as a sequence with an amide at 
the C-ierminus in SEQ ID: NO. 6, a physiologically functional equivalent of a thrombin peptide 
derivative. 
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The subject matter of new Claims 38-43 is fully supported in the preseiit application as 
filed July 19, 2001 . Support can be found at least in tlie two paragraphs added horn United 
States Patcnt Nos. 5,352,664 and 5,500,412 and in the subject application at page 7, lines 8-10. 

A number of claims have been amended to replace the lerms "has"' and "having'* with 
"consists of and "consisting of, respectively. Applicants view the language ''has" and "having' 
in this context as being synonymous with "consists of and ''consisting of, respectively. These 
changes arc intended to make the language of die claims more consistent and definite, and do not 
narrow the original scope of tlie claims so amended. 

No new matter has been added by the amendments to the specification or by the new 
claims. Therefore, their entry into the present application is respectfully requested. 

Response to Resmction Requirement 

Responsive to the Restriction Requirement dated September 30, 2002, the claims of 
Group 1, drawn to a method of stimulating bone growth at a site in a subject, are elected for 
prosecution. The claims of Group 1 include Claims 1-16 and 35-37, as amended, and, it is 
believed, new claims 3S-43. Applicant reserves the right to file a continuing application or talce - 
such other appropriate action as deemed necessary to protect tlie non-elected inventions. 
Applicant does not hereby abandon or waive any riglits in the non-elected inventions. 

Responsive to the requirement for an election of species and a species variant for 
searching purposes. Applicant hereby elects SEQ ID: NO. 6 (Ala-Gly-Tyr-Lys-Pro-Asp-Glu-Gly- 

Lys-Arg-Gly-Asp-Ala-Cys-Giu-Gly-Asp-Ser-Gly-Gly-Pro-Phe-Val'-NH.) i^ii ^he amended 
sequence listing as the species and species variant. Claims readable on the elected species 

include Claims 1-16 and 35-37, as amended, and, it is beh'eved, new claims 3S-43. 
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CONCLUSION 

Claims 1-43 are in condition for allowance, and it is respectfully requested that the 
application be passed to issue. If the Examiner feels that a telephone conference would expedite 
prosecution of this case, the Examiner is invited to call the undersigned at (978) 341-0036. 



Respectfully submitted, 

HAMILTON. BROOK. SMITH & REYNOLDS, P.C 




Steven G. Davis 
Registration No.; 39,652 
Telephone: (97S) 341-0036 
Facsimile: (978)341-0136 



Concord, MA 01 742-9133 
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MARKED TJP VERSION OF AMENDMENTS 



S pecificaiion Amendments Under 37 C.F-R. S L121fbVnfiin 



In the application as submitted July 19, 2001, please replace paragraph 2 ar page 2, lines 12- 
21, with the followuig paragraph marked up by way of bracketing and underlining lo show the 
changes relative to the previous version of the pai'agraph. 

(Amended) Compoiuids which stimulate or induce bone growth at sites where such growth 
would not nomially occur if left untreated are said to be "osteoinductive". An osieoinductive 
compound would have great value as a drug to treat the conditions described above. A number of 
osteoinductive proteins have been identified, isolated and expressed using recombinant teclinology. 
Examples include the bone morpbogenic proteins (BMPs) disclosed in U.S Patent No. 5^902,705 



and[in] WO 95/16035. However, the use of recombinant proteins as therapeutic agents generally 
has a number of drawbacks^ including the cost of manufacture, in vivo biodcgradatign and short 
shelf lives. Consequently, scientists cire cominuiug to search for new osteoinductive agents which 
do not have the aforementioned shortcomings. 

hi the application as submitted July 19, 2001, please replace paragraph 3 on page 3, lines 10- 
1 7, with the following paragraph marked up by way of bracketing and underlining to show the 
changes relative to the previous version of the paragraph. 

(Amended) The method of the present invention is directed at stimulating bone growth in a 
subject and can be used at sites where bone gi'owth would not occur, absent treatment with 
autologous bone grafts or administration of bone growth factors. The method involves the 
administration of agonists of the non-proteolytic thrombin receptor. Such agonists include small 



peptides ^and physiologically functional equivalents, having homology to the segment between 
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amino acid 508 and 530 of human prothrombin. These small peptides are inexpensive to prepare in 
bulk qucuitities and are osteoinductive at low dose. In addition, their lyophilized fomi is stable for at 
least thirty months when stored at 5** C and at 60% relative humidity. 

In the application as submitted July 19, 2001, please replace paragraph 2 on page 7, lines 19- 
20 vsixh the following paragraph marked up by way of bracketing and underlining to show the 
changes relative to the previous version of the paragraph. 

(Amended) TP50S is an example of a thrombin peptide derivative and has the amino acid 
sequence o f SEQ ID: NO. 5. A physiologically functional equivalent of SEP ID: NO. 5 is SEP ID; 
^hich has the identical amino sequence of SEP ID: NO. 5 and also contains a C-terminal 

In the application as submitted July 19, 2001, at page 6, between paragraph 1 and paragraph 
2, at line 16, add the following ipw paragraphs. 





(New) A physiologically functional equivalent of a thrombin peptide derivative 
encompasses molecules which differ from thrombin peptide derivatives in particulars which do not 
affect the ftuiction of the tlirombin receptor biiiding domain or the serine esterase conserved amino 
acid sequence. Such particulars may include, but are not hmited to, conservative amino acid 
SLibstituiions and modifications, for example^ amidation of the carboxyl terminus, acetylation of the 
amino lenninus, conjugation of the polypeptide to a physiologically inen cairier molecule, or 
sequence alterations in accordance witli the serine esterase conserved sequences, 

(New) A thrombin receptor binding domain is defined as a polypeptide sequence which 
directly binds to the thrombin receptor and/or competitively inhibits binding between higji-affinity 
thrombin receptors and alpha-thrombin. 
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Claim Amendments Under 37 C.F.R. 6 ].m(c)Cl)(ii) 

4. (Arneii4sd)JI3ie-ffiethodrOif^aim4^^ is a ihrombin peptide derivativej^or 

Physiologically functional eatiivalent thereof, cpmprising a polypeptide represented by the 



followiiigltnicBiiaHaff^ 

Asp-Ala-R; 

wherein R is a serine esterase conserved sequence. 

5 . (Amended) The method of Claim 4 wherein 1^\^^^^^^^^)hiomhm peptide derivative] 
{ Consists of H^I between about 12 and about 23 amino acids. 




6. (Amended) The method of Claim 5 wherein the serine esterase conserved seque.nce consists 
of[has] the amino acid sequence of SEQ ID: NO. 1 

(Cys-GIu-Gly-Asp-Ser-Gly-GIy-Pro-Phe-Val), or a C-termina) truncated fragnient thereof 
consisting of[ havingl at least six amino acids, provided that zero, one, two or tluee amino 
acids in the serine esterase conserved sequence differ from the correspgndiiig position of 



SEQ ID: NO. 1, 



7, (Amended) The method of Claim 5 wherein the serine esterase conserved sequence consists 
of[has] the amino acid sequence of SEQ ID: NO. 1 

(Cys-Glu-Gly-Asp-Ser-Gly-Gly-Pro-Phe-Val), or a C-lerminal truncated fragment thereof 
consisting of Thaving] ai least nine amino acids, provided tliat zero, one or two of the amino 
acids in ihe serine esterase conserved region ai'e conservative substitutions f susbstiiutions] of 
the corresponding amino acid in SEQ ID: NO. 1 . 



8 



(Amended) The method of Claim 5 wherein the serine esterase conserved sequence consists 
of[has] the amino acid sequence of SEQ ID: NO- 2 

(Cys-Xl-Gly-Asp^Ser-Gly-Gly-Pro-X2^Val, wherein XI is Glu or Gin and X2 is Phe, Met, 
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Leu, His or Val), or a C-temiinus taincaied fragment of SEQ K): NO. 2, said fragment 
consisting of Thavin^^l at least six amino acids. 

9. (Amended) The method of Claim 8 wherein the asonist[thrombin peptide derivative] 
comprises the amino acid sequence Arg-Gly-Asp-Ala (SEQ ED: NO, 3), 

1 0. (Amended) The method of Claim 9 wherein tlie aeomst[thi-ombin peptide derivative] 
comprises the amino acid sequence 

Arg-Gly-Asp-Ala-Cys^Xl-GIy-Asp-Ser-GIy-Gly-Pro-X2-Val (SEQ TD: NO. 4), wherein XI 
is Glu or Gin and X2 is Phe, Met, Leu, His or VaL 



1 1 . (Amended) The method of Claim 1 0 wherein the agonist ftlirombin peptide derivative] 
consists oJT hasI die amino acid sequence 

Ala-Gly-Try-Lys-Pro-Asp-Gln-G]y-Lys-Arg-Gly-Asp-Ala-Cys-Glu-Gly-Asp-Se 
o-Phe-Val- (SEQ ID: NO. 5), or an N-tenninal truncated fragment thereof, provided that 
zero, one, two or three amino acids ai positions 1-9 in the agonisl fduombin peptide 
derivative] differ from the amino acid at the corresponding position of SEQ ID: NO. 5. 



1 2. (Amended) The metliod of Claim. 10 wherein tlie agonist[thrombin peptide derivative] 
consists of ThasI tlie amino acid sequence 

Ala-Gly-Try-Lys-Pro-Asp-Glu-Gly-Lys-Arg-Gly-Asp-Ala-Cys-Gltj-Gly-Asp-Ser'Gly-Gly-^^^ 
o-Phe-Val- (SEQ ID: NO. 5), or anN-ienninal niancated fragment thereof, provided that 
^ero, one or two amino acids at positions 1-9 in the agonist fthrombin peptide derivative] arc 
conseivative substitutions of the amino acid at the corresponding position of SEQ ID: NO. 
5. 



ft 
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13. (Amended) The method of Claim 1 1 wherein the agomst fthrombin peptide derivative] is 
administered in a pharmaceutical composition additionally comprising an implantable, 
biocompaiible carrier. 

1 9. (Amended) The pharmaceutical composition of Claim 1 8^ wherein the thrombin receptor 
agonist is_a thrombin peptide derivative , or a ohvsiologicallv functional eq mvalent thereof, 
comorising fcomprisesl a polypeptide represented by the following structural formula: 

Asp-Ala-R; 

wherein R is a serine esterase conserved sequence. 

27. (Amended) The phaiTnaceutical composition of Claim 1 9 wherein the agonist [thrombin 
peptide derivative] consists off hasl between about 12 and about 23 amino acids. 

2S. (,Aj.xi ended) The pharmaceutical composition of Claim 27 wherein the serine esterase 
conserved sequence consists of Thas] the amino acid sequence of SEQ ID: NO. 1 
(Cys-Glu-GIy-Asp-Ser-Gly-GJy-Pro-Phe-Val), or a G-t-erminal truncated firagnient tliereof 
consistin2of[having] at least six amino acids, provided that zero, one, two or three amino 
acids in i])e serine esterase consei-ved sequence differ li'om the corresponding position of 
SEQ ID: NO. L 

29. (Amended) The pharmaceutical composition of Claim 27 wherein the serine esterase 
conserved sequence consists of Thas] the amino acid sequence of SEQ ID: NO. 1 
(Cys-Glu-Gly-Asp-Ser-Gly-Gly-Pro-Phe-Val), or a C-terminal mmcated fragment thereof 
consisting of fhavingl at least nine amino acids, provided diat ^ero, one or two of the aroino 
acids in the serine esterase conserved sequence are conservative 
subsiitutions rsusbsdtutionsl of the coiTesponding aiTiino acid in SEQ ID: NO. 1. 



Inc. +978-341-Q138 T-0Z5 P. 022/030 Y-m 



-v- 



09/909,122 



52 



-VI- 



30. (Amended) The phaimaceutical composition of Claim 27 wherein the serine esterase 
conserved sequence consists of ThasI tlie amino acid sequence of SEQ ID: NO. 2 
(Cys-Xl-GIy-Asp-Ser-Gly-Gly-Pro-XZ-Val) , wherein XI is Glu or Gin and X2 is Phe, Met, 
Leiv His or Val), or a C-temiinus truncated fragment of SEQ ID: NO. 2. said fragment 
consisting of Thavingl at least six amino acids. 

3 ] . (Amended) The pharmaceutical composition of Claim 30 wherein the agonist [ilirombin 

peptide derivative] comprises the amino acid sequence Arg-Gly-Asp-Ala (SEQ ID: NO, 3). 



(Amended) The pharmaceutical composition of Claim 31 wherein the aaonist[rhrombin 
peptide derivative] comprises the amino acid sequence Arg-Gly-Asp-Ala-Cys-X^Gly-Asp- 
Ser-Gly-Gly-Pro-X.-Val (SEQ ID: NO, 4), wherein Xj is Glu or Gin and X, is Phe, Met, 
Leu, His or Val. 



(Amended) The phamiaceutical composition of Claim 32 wherein the agOTiist[ thrombin 
peptide derivative] consists of ThasI the amino acid sequence 

Ala-Gly-Try-Lys-Pro-Asp-Glu-Gly-Lys-Arg-G]y-Asp-Ala-Cys-Glu-Gly-Asp-Ser-G]y-Gly-Pr 
o-Phe-Val' (SEQ JD; NO- 5), or an N-tenninal truncated fragment thereof, provided that 
zero, one, two or three amino acids at positions 1-9 in the agonistfthrombin peptide 
derivative] differ from the amino acid at the corresponding position of SEQ ID: NO. 5. 



(Amended) The phamiaceutical composition of Claim 32 wherein the agorust[thrombin 
peptide derivative] consists of [has1 the amino acid sequence 

Ala-Gly-Tiy-Lys-Pro-Asp-Glu-GJy-Lys-Arg-Gly-Asp-Ala-Cys-Glu-Gly-Asp-Ser-Gly-Gly-^^ 
o-Phe-Val- (SEQ ID: NO. 5), or an N-terminal truncated fragment thereof, provided that 
ztio, one or two amino acids at positions 1-9 in the agonist[ thrombin peptide derivative] ai-e 
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conservarive substitutions of the amino acid at the corresponding position of SEQ ID: NO. 



35. (Amended) A "meThod of stimulating bone growth at a site in a subject in need of 

osteoinducriou, said method comprising the step of administering to the site a therapeutically 
effeciive amount of a peptide consisting of rhaving] the sequence 
AJa-Gly-Try-Lys-Pro-Asp-Glu-Gly-Lys-Arg-Gly-Asp-Ala-Cys-Glu-Gly-Asp-Ser-Gly-^ 
o-Phc-Val CSEQ ID: NO. 5). 



6. (Amended) A method of stimulating bone growth at a site in need of a bone graft in a 
subject, said method comprising the step of administering to the site a therapeutically 
effective anioimi of a peptide consisting of [havjng] the siiquence 
Ala-Gly-Try-Lys-Pro-Asp^Glu-Gly-Lys-Arg-GIy-Asp-Ala-Cys-GIu-Gly-Asp-Scr-Gly-^ 
o-Phe-Val (SEQ ID: NO. 5). 



37. (Amended) A method of stimulating bone gi"owth in a subject at a segmental bone gap, a 
bone void or a non-union fracture ffacture], said method comprising the step of 
administering to the bone gap, bone void or nonunion &acture[facture] a therapeutically 
effective amount of a peptide consisting of [having] the sequence Ala-Gly^^Lys-Pro-Asp- 
Giu-GIy-Lys-Arg-GIy-Asp-Ala-Cys-Glu-Gly-Asp-Ser-Gly-Gly-Pro-Phe-Va^^ (SEQ' ID: NO. 

3S. (New) The meihod of Claim 5, whei'eiTi tlie agonist comprises a C-terminal araide. 



39. (New) The method of Claim 5, wherein the agonist comprises Aia-Gly-T^-Lys-P"ro-Asp-^ 
(3lu-Gly-Lys-Arg-Gly-Asp-AIa-Cys-GIu-Gly-Asp-Ser-Gly-Gly-Pro-Phe-Val-NH2(SEQlD: 
NO. 6). 
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40. (New) The method of Claim 5, wherein the agonist consisrs of Ala-Gly-Tyr-Lys-Pro-Asp- 
Glu-Gly-Lys-Arg-Gly-Asp-Ala-Cys^GIu"Gly-Asp-Ser-Gly-Gly-Pro-Phe-Val-^^ (SEQID: 

NO. 6). 



41 . (New) A method of stimulating bone growth at a site in a subject in need of osteoinduction, 
said method comprising the step of administering to the site a therapeutically effective 
amount of an agonist consisting of the sequence of Ala-Gly-Tyr-Lys-Pro-Asp-Glu-Gly-Lys- 
Arg-Gly-Asp-Ala-Cys-Glu-Gly-Asp-Ser-Gly-Gly-Pro-Phe-Val-NH, (SEQ ED: NO. 6). 

42. (New) A method of stimulating bone growth at a site in need of a bone graft in a subject, 
said method comprising the step of administering to the site a therapetitically effective 
amount of an agonist consisting of the sequence of Ala-Gly-Tyi*-Lys-Pro-Asp-Glu-Gly-Lys- 
Ai'§-Gly-Asp"Ala-Cys-Glu-Gly-Asp-Ser-Gly-Gly-Pro^Phe-Val-NH, (SEQ ID: NO. 6). 

43. (New) A method of stimulating bone growth at a segmental bone gap, a bone void or a non- 
union fracture, said method comprising the step ofadministering to the bone gap, bone void 
or non-union fi-acture a therapeutically effective amount of an agonist consisting of the 
sequence of Ala-Gly-Tyr-Lys-Pro-Asp-Glu-Gly-Lys-Arg-Gly-Asp-Ala-Cys-Ghi-Gly-Asp- 
Ser-Gly^Gly-Pro-Phe-Va]-NH. (SEQ ID: NO. 6). 



